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ABSTRACT

An investigation of the thermal properties of acetal resins led to the
development of a fuel tablet for heating combat rations. Burning with a
light blue flame, no smoke or odor, the fuel tablet attains a flame
temperature of approximately 1900°F. This material is also chemically
stable over a wide temperature range (-60 to 320CF.), requires no special
overwrap and has an indefinite shelf life.

Troops in the field were reported using the B-1A type combat ration can

as a field expedient stove. Elaborating on this concept, a two piece grid
to hold the can of rations above the flame was developed to be used with
this field expedient stove, thus providing an improved ration heater.
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FOREWORD

A limited investigation was conducted to determine the feasibility of
utilizing acetal resins as fuel for heating combat rations. ©Small quan-
tities of fuel tablets, molded from acetal resins, were produced and tested
in the laboratory. Results of the tests were favorable and the scope of
work was expanded for the purpose of optimizing the fuel tablet and de-
veloping a ration heater for operational use in the field.

Helpful assistance was provided by personnel of the DuPont Company in the
formulation of the fuel tablet and acknowledgment is hereby given to

Mr. William C. Wall and Dr. Glen M. Kuettel, E. I. DuPont de Nemours and
Company, Inc., Plastics Department, Wilmington, Delaware; also, the
Technical Support Division, U. S. Army Land Warfare Laboratory, Aberdeen
Proving Ground, Maryland.
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Introduction

Trioxane, the standard Army fuel tablet, vaporizes (sublimates) and there-
fore requires a special overwrap to prevent loss of the tablet. A small
pinhole in the overwrap can, in time, result in complete loss of the tablet.
Test quantities of Trioxane tablets procured by the U. S. Army Land Warfare
Laboratory have, without exception, all shown varying degrees of degradation,
indicating a limited shelf life. Also, troop units in the field report
problems in obtaining Trioxane fuel and, when available, they must resort to
field expedient stoves. These are limited, of course, to each man's own
resourcefulness. A ration stove or stove kit is not available as a standard
Army item and in this report a method is described whereby troops can quickly
convert a ration can to a serviceable ration stove by use of a simple grid.
This report also summarizes the development of the acetal resin fuel tablet,
discusses its use in a ration can stove and offers a solution to the problem
of issue of these items to troops.

Conclusions

The acetal resin fuel tablet requires no overwrap and has an indefinite
shelf life. It burns with a light blue flame and no smoke, thus minimizing
the possibility of giving away one's position under combat conditions. It
is more economical than the current standard fuel. For distribution, it
could be packed with the combat rations, easing logistic problems associated
with other fuels.

The grid for use with a field expedient stove is lightweight (one ounce) and
adds very little to the soldier's load. It is a reusable or throw-away item
and could be packed with the combat rations as the P38 can opener is.

Discussion

Background

During an investigation to develop a Disposable Airdrop Container, studies
were made of various plastics which might be suitable on the basis of their
combustible and structural properties. One plastic, acetal resin, was
acceptable on assessment of its outstanding combustible properties but was
subsequently ruled out for lack of technological capability in the fabrica-
tion of a container by current rotational molding methods. However, this
study did suggest the possible use of acetal resins as a fuel for heating
combat rations.

A small study task, "Fuel Units of Acetal Resins", was initiated and a
limited investigation was conducted to determine feasibility. Results of
the investigation were favorable and a report of findings is included in
Appendix A.
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Fuel Tablet

The fuel tablet is an acetal resin which is a thermoplastic polymer manu-
factured by the polymerization of formaldehyde. It weighs approximately
1/2 ounce and is disc shaped 2 5/8 inches in diameter by 5/32 inches thick.
Selection of the disc shape was based upon the fact that it provided a
lower profile in the ration can stove and would not interfere with use of
the grid and also this shape allowed for packaging with the combat ration
meal discussed further in this report. The outside edge of the tablet is
cut at a L5° angle, tapering to a feather edge .010 inches thick for quick
ignition with a match. Each tablet is slotted so that two tablets can be
joined to form a cruciform or "X" shape. Two tablets joined in this manner
constitute a fuel unit. It was noted during this investigation that fuel
unit configuration is very important in maintaining structural stability
during the early phases of the burning cycle. This was accomplished by the
"X" shape of the fuel unit and igniting the fuel so that it burned from the
top to its base. Because this fuel changes from solid to liquid during
combustion, the "X" shape begins to slump during the initial phase of burning
and after approximately three minutes is completely liquid. The fuel unit
burns with very little signature, only a light blue flame, no smoke or odor,
leaves little or no residue, attains a flame temperature of approximately
1900°F., and has a combustion heat of 8,000 BTU/Lb. Actual burning time of
a fuel unit varies from 12 to 15 minutes, depending upon wind conditions.
Combat rations can be heated in from 4 to 6 minutes and 12 ounces of water
(343 ml.) in 8 to 10 minutes. If the fuel is inadvertently immersed in
water or exposed to rain, it will ignite without difficulty by removing most
of the surface moisture. Trioxane, the current standard Army fuel, costs 1l
cents per tablet. This compares with 8.2 cents each for the IWL fuel unit
(two tablets) in quantities of 60,000 units. This is quite an attractive
saving, with the possibility for further savings in increased production
quantities.

Ration Can Stove and Grid

It was recognized early in this investigation that a serviceable ration
stove would be a valuable adjunct to the fuel tablet since a standard
individual stove was not available within the Army inventory.

Reports from field units in RVN and Korea indicated that the current

practice is to use the B-1lA type ration can as a field expedient stove.
Various fuels are used other than the standard Trioxane fuel, including C-k
explosive, sand saturated with gasoline or fuel oils, insect repellent, etc.
The advantages of a ration can stove were readily apparent: it is available,
it is disposable, economical; a new item is not being added to increase the
soldier's load; and it is well suited to the IWL fuel tablet.



A B-1A, B-2, or White Bread can is supplied with each combat ration meal.
This is normally the first can opened by troops in the field (or so re-
ported) and makes an excellent field expedient stove. When used as such
with the IWL fuel tablet, it is recommended that air holes be placed in the
can approximately one-half inch above the bottom to prevent spilling of
melted or liquid fuel. These can be punched with a knife, bayonet or beer
can opener if available. The number of holes is not critical, however, six
to eight are suggested.

To effectively use this field expedient stove, a means of supporting the
ration can of food to be heated (or canteen cup of water) was desirable and
thus the IWL grid was developed. It consists of two rectangular sections of
light gage mild steel which, when assembled, form an "+" configuration.
Appropriately notched to fit on a B-1A ration can stove, the grid provides

a one inch high "standoff" from the stove. A ration can of food can then

be set on top of the grid (also notched to hold it in place) or a canteen
cup of water can be set in position and heated.

The grid is fabricated from C1018/C1020 mild steel, .0359 inches thick (20
gage). Two sections comprise a unit, each 3 7/16 inches long by 1 5/16
inches wide and weighing 1 ounce per unit. Each section 1is identical and
incorporates a slot which enables them to be joined to form the "+'" shape.
Tn addition to supporting the can of food or canteen cup, the grid also
allows for secondary combustion air for the fuel unit and acts as a chimney

to release the products of combustion.

Tt is estimated that production quantities of the LWL grid can be fabricated
at a cost of six cents each. Most likely the grid would be used for at
least three meals before being discarded, however, this would depend upon
user resupply.

Suggested Basis of Issue

Both the grid and fuel tablets could be packaged with the standard combat
ration. The grid could be packaged in the same manner as the P38 can
opener and placed in the main carton. Four grids per carton would provide
four men the means of heating three meals per day. The disc shaped fuel
tablet fits neatly under (or on top of ) a ration can and four tablets (two
fuel units) could be packaged in this manner in the individual combat m=al
carton and utilize already available space. It is envisioned that one fuel
unit would be used to heat the ration and one to heat the beverage water.
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Results

Tests were conducted by military personnel attached to the U. S. Army Land
Warfare Laboratory and, in general, the results were satisfactory. However,
there were some problems encountered which can be overcome. Typical criti-
cisms were as follows:

1. Hard to ignite (tablets) - in a stiff breeze the tablets are hard to
ignite in the open. They should be ignited under these circumstances
either in a sheltered spot or placed in the ration can stove prior to
igniting. Also as mentioned under the discussion, ignition should be at
the top of the tablet.

2. Insufficient heat produced by the tablet - under extremely windy or
cold conditions three tablets can be used for additional heat. The third
mnm,n

tablet is placed under two tablets joined in the "+" configuration. Also,
a sheltered area can usually be constructed free from the wind.

3. Grid height is excessive - it has been suggested that reducing the grid
height to bring the food can closer to the fire is desirable. If further
testing confirms this, the grid height can be reduced easily.

k. When the flame is extinguished in a closed area stinging of the eyes
occurs with an obnoxious odor - in most instances the flame or fuel will
be allowed to burn to completion and no emission will be noted. However,
if the burning fuel tablet is extinguished as noted, a small amount of
formaldehyde is given off which is unpleasant but harmless.

Results of informal tests by Company B (GS) 82D Aviation Battalion, Fort
Bragg, North Carolina and the Ranger Department, USAIS, Fort Benning,
Georgia are included in Appendix B.

More formal evaluation tests are currently (January-February-June 1971) being
conducted by U. S. 8th Army in Korea. For this evaluation, 12,000 fuel units
and 600 grids were provided with a Proposed Evaluation Plan and an Evalua-
tor's Checklist (Appendix C). Results of this evaluation are not available
at this time.
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APPENDIX A

Final Report
Fuel Units of Acetal Resins
GNI Task 06-SA-68

Investigation

Acetal resins in various combinations and configurations were investigated
to determine optimum burning characteristics. Celcon and Delrin are two
commercial grades available, however, Delrin was used because of its avail-
ability to this Laboratory.

Powdered Delrin was briquetted (starch binder) with charcoal, diatomaceous
earth, and powdered silica. Delrin was also melted or liquified in a closed
vessel and these materials mixed in the melt in various proportions. Com-
bustion tests were conducted with each combination under conditions of re-
duced as well as unlimited amounts of air. Poor burning characteristics
combined with release of free formaldehyde resulted during these initial
tests.

Efforts were then directed toward combustion of pure Delrin in various con-
figurations, for heating water for cooking and other purposes such as melt-
ing snow or ice for drinking water. Basic components used during this phase
of the investigation were the U. S. Army canteen cup and an aluminum stove
designed by the U. S. Army Natick Laboratories, which was adapted to the
canteen cup. Rectangular sections of Delrin 1/8 inch thick by 2 1/4 inches
long by 1 1/2 inches wide, in a cruciform shape, were placed on an aluminum
foil base in the stove. Some ignition problems resulted, although a small
rectangular section of waxed paper placed in a slot in the Delrin worked
quite well. Three sections of Delrin were used and notched so as to form
the cruciform shape. During each test, 400 ml. of water (14 ounces) were
placed in the canteen cup and temperature rise vs. time data was obtained.
In general, approximately ten minutes was required to bring the water
temperature from 20°C. to 800C. which is considered suitable for recon-
stituting dehydrated foods. A graph showing typical heating rates for
Delrin and Trioxane is attached to this report (Figure 1). This graph is
included to show the relative shape or displacement of the heating curves.
It is not intended to depict an absolute or quantitative comparison of the
BTU output of the two fuels. Figure 2 is a photograph of the test equipment.

A typical fuel packet would consist of the three sections of Delrin, one
section waxed paper and an overwrap of aluminum foil. Packet weight is
slightly less than one ounce (28 gms.), occupies a volume of 1.6k cubic
inches (27 cc.), and costs three to four cents. Delrin is unaffected by
environmental conditions and can be carried or stored indefinitely. Also,
it is nonpoisonous and nonreactive under normal conditions of usage.

TECINIOAL LIBRARY

ABERDEEN PROVING GROUND, MD-
STEAP-TL
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When used under operational conditions, Delrin burns with only a light blue
flame; it is smokeless and odorless and leaves no residue. It also attains
a flame temperature of 19000F. and may be used for soldering or brazing in
an emergency. Table I gives pertinent physical properties.

Other heat tablets in present use include US (Trioxane), UK (Hexamine), and
a recent development by the U. S. Army Natick Laboratories utilizing a methyl
alcohol -kapok tablet. Trioxane and the methyl alcohol-kapok tablet require

a vapor proof overwrap to prevent evaporation or sublimation. From a prac-
tical standpoint, this presents a serious use and storage problem in the
event of pinholes or rupture of the overwrap.

The Trioxane tablet is a standard U. S. Army item weighing 27 grams and
costing 11.0 cents each. With the exception of cost and the storage problem,
it is an excellent fuel, heating 400 ml. of water from 30°C. to 80°C. in

6.5 minutes. Methyl alcohol-kapok fuel tablets were developed under a

joint effort of the U. S. Army Natick Laboratories and RACIC for the Royal
Thai Army and cost 2.4 cents each. It is also a good fuel tablet, heating
40O ml. of water from 30°C. to 80°C. in 7.6 minutes.

Results

The results of this study indicate that Delrin fuel packets may be acceptable
as a standard U. S. Army item. When used with the Natick stove and standard
Army canteen, Delrin is an excellent fuel. A comparison of Delrin with
other fuels is given in Table II.

Tt was noted during this investigation that fuel configuration of Delrin is

very important in maintaining structural stability during most of the burn-

ing cycle. This was accomplished by the cruciform shape, although there may
be other configurations which would satisfy this requirement.



Table T

Properties of Delrin

British Units Metric Units
Specific Heat 0.35 BTU/Lb. /CF. 0.35 kg. cal./kg.°C.
Flame Temp. 19,000°F. 10,500°¢C.

Heating Value 8,051 BTU/Lb. 4,472 kg. cal./kg.

Self Ignition Temp. TOTCF. 3769C ..

Flash Ignition Temp. 613°F. 3239¢.

Chemical Resistance Outstanding resistance to neutral chemicals

including a wide variety of solvents.
Table IT

Comparison of Fuel Packets

Properties/ Methyl Alcohol- Acetal Resin-
Performance Kapok Trioxane Hexamine Delrin

Wt. - gms. 23 27 27 28
Volume - cm. 80 36 20 o

Cost 2.4¢ 11.0¢ 8.5¢ 8.2¢
Shelf Life Poor Poor Good Excellent
Toxicity Yes No Yes No

400 ml. HoO (14 ozs.) 30°¢. 30°cC. 30°C. 20°¢.
Heated to 80°cC. 80°c. 80°c. 80°c.
Time to Heat - min. 7.6 6.5 6.5 10.0

Deg./Min. 6.58 7.69 7.69 6.0
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Figure 2. Test Equipment
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APPENDIX B

DEPARTMENT OF THiE AcMY
COMPANY B (Gu) 82D AVIATION BATTALION
Fo~t Bragg, North Carolina 28307

4 December 1970
Commanding Officer
U.S. Ammy land Warfare laboratory
ATTN: CRD IWL7A, Joe Swisher
Aberdeen, Maryland 21055

Dear Sir:

The food heaters were tested by members of Campany B (GS) 82d Aviation
Battalion, £2d Airborne Division, in the field November 17-20 1970.

Some soldiers, contrary to the accampanying directions, placed the food
directly on top of a punctured C-ration can, instead of putting the encl-
osed grid between the fire und the can of food. The fire was never mare
than & flicker, because not enough air reac! ed the fuel.

Others.obtained good results when placing the C-rations can upon one
grid plate layed flat across the top of the punctured C-ration can con-
taining the fuel., This suggests the desirability of reducing the height
of the erected grid bv one-half, which will still allow air to reach the
fuel but will bring the food can closer to the flame.

In addition, the gauge or the metal in the grid seems unnecessarily thick.
A thimmer gauge, even if bent prior to use, could easily bc restored to a
usable configurstion.

when the flame was extinguished in a closed area, such as a tent, it
limited an extremely obnoxious odor and wes painful to the ¢yes. Perhaps
there could be an appropriate warning on the envelope.

When in an area free fram any draft, the fire burned hot and was more
than adequate for heating C-rations. However, when exposed to the slight-
est breeze, all heat seemed tn dissipate between the fuel and the bottom
of the C-ration can.

All things considercd, using personnel were enthusiastic about the heating
kits. They are campact and easy to arry, easy to use, and ij is not
usually difficult to construct a small area f fr

HN A LASCH III
IN
Cammanding



DEPARTMENT OF THE ARMY
USAMC INFANTRY RESEARCIH AND DEVELOPMENT LIAISO™ OF FICE

FORT BENNING, GEORGIA 31905

ANN LR 27 November 1970

SUBJECT: Informal Evaluation/LWL Fuel Tablet

Commanding Officer

U. S. Army Land Warfare Laboratory
ATTN: CRDLWL-5, MAJ W. H. Mercer
Aberdeen Proving Ground, Maryland 21005

1. At the request of the Land Warfare Lab this office arranged for the
Ranger Department, USAIS to informally evaluate the fuel tablet. A
total of 85 fuel tablets were consumed during the evaluation. Seventeen
individuals participated in the evaluation. Each participant was issued
five fuel tablets. The training was conducted at the Ranger training
sites located in Stewart County, Georgia and Eglin Air Force Base,
Florida. Climatic conditions were roughly equivalent to those experienced
in the highlands of the Republic of Vietnam. A copy of the check list
executed by each participant is attached (Incl 1). The information
following is a recapitulation of the results taken from the questionnaire
executed by 17 Ranger trainees:

Are directions or instructions clear? 16 Yes, 1 No
Is the fuel tablet easily ignited? 6 Yes, 11 No

Does the tablet heat water hot enough to reconstitute dehydrated
rations? 6 Yes, 5 No, 6 No Test

Were you able to heat '"combat rations'' satisfactorily? 10 Yes, 7 No

Did you have any problem using the grid with a ration can stove?
3 Yes, 14 No

How many times did you use each grid? 3 to 5 times

If you used the canteen cup to heat water on the grid, did you find it
satisfactory? 8 Yes, 5 No



AMX-LR 27 November 1970
SUBJECT: Informal Evaluation/LWL Fuel Tablet

Under what type of weather conditions did you use the LWL
tablet and grid on the ration can stove? 17 Dry (10 Satisfactory,
4 Unsatisfactory, 3 No Comment)

Do you consider the LWL fuel tablet and grid with the ration

can stove an acceptable means of heating rations? 7 Yes,

8 No, 2 No Comment
2. Briefly summarizing the opinions of the participants based on
their questionnaire and oral discussion, general comments as follows
pertain:

Hard to ignite.

Tablets should be packaged with rations.

Canteen cup unstable on grid.

Insufficient heat produced by tablet.
3. It should be pointed out that this was only an informal evaluation.
No assurance can be given as to the type of control maintained over
the test item or for that matter any other aspect of the so called test.
This report should be treated accordingly and further testing under more

optimal conditions is undoubtedly warranted.

4, This activity is willing to assist LWL in any way with regard to further

development of the subject item.
VIl fdaay

1 Incl ROBERT H. ROBINSON
as Colonel, Infantry
Commanding



" APPENDIX C

PROPOSED EVALUATION PLAN FOR
IWL GRID AXD FUZL TABLST
L L TASK O4-5-T0

e. CDOG-QMO para 1412 b (2) Ina1v1dv,l FLel :lc.- s () = A Tuel
for reating individuel rations end sm2ll shelters waigh will pot Glzcliose
thae soldier's position by odor, smoke, or ligni

. Memo for Record, MOD, dtd.T Jan 70 Subj: Fonecon ifwom MiJ Yercer
from Korea, T Jan TO (Inel l)

¢. Memo for Record, MOD, dtd 9 Jan T0, Subj: Fonecon, USAINL 20,

g Jen T0 (Inel 2). <

2. Purvcse: Tne purpose of this plan is to determine the suitedbilizy ernd
eccepiedility of the IWL Grid and Fuel Tablet for heating cowoat raticus
ard water for beverages OT dehydreted rat ons (IRPR), on the ration caxn

stove.

3. Provosed Method of Evaluetion: Supply sufficient quanti
teablets and grids to ore infantry company, average of 100 mer

in the field for 30 days, eating two meals per day end using <wo T

(four tablets) per meal. This would require 12,000 fuel units. Six grids

per man are recommended or 600 per company . . .

.4, Rackground: Various fuel teblet configurations were tested ¢ determine
the best shepe and weight for ignition and combustion. A disc ste o
corporating a slot equal in length to the redius of the disc vas T
selected. The purpose of the slot is to join the two sesciions To
cruciforn or "X" shepe. Two tablets joined in this manner constitutl
frel unit weighing epproximately one ounce. This will supply erncugh nzev
to boil 12 ounces of weter (one-half canteen cup) in 8-10 minutes. Cozbet
rations can be heated in 4-6 minutes.

Trioxane, the current standard Army fuel, costs 1l¢ per
compares witn 8.2¢ each for the IWL fuel unit in quantities ;
(120,000 tablets). This is quite an attractive saving, with the possibilily
for further saving in increased production quantities.

It was early recognized that an efficient ration stcve would e &
valuable adjunct to the fuel tablet, and in that e standard i:d‘vidual stove
wes not availeble within the A:my system, e ration stove develcpzant was
initiatec.
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Yei currond

T Shasarciete
or T sToves Yerious
fuels ere used, including the standard Trioxane Ifuel ¢
sand szturated with gasoline or fuvel oils, insect regel
advanisges of a ration can heating stove were readily epperent, including
availebility, it is disposable, eccnomical, a new item is not teing alled
to increase -the soldier's lozd, ernd it is suited to-the LVYL fuzi ta
However, to effectively use this makeshift stove, a means of zupdor
ration can or canieen cup -of water was desirable, end thus thz LWL zricd was
developed. It consists of two rectanguler sections of light gage sieesl
whieh, when assembléd, forms an "X" configuration. Appropriclely rotcned

ant, 2tc. Tie

to fit on a B-1A ration can, the grid provides & one inch nign "stend-cri
from the stove. A ration can of food can be set on top of the grid (alzo
notched to hold it in place) or a canteen cup of water cen be set in position

-

erd heated.
It is estimated that production quantities of the grid can ‘oe
at a cost of 6¢ each. It is believed the grid would be used for &
three meals before being discarded. .

It is proposed that both the fuel unit and grid be packeged with the
standerd combat retion. " The grid could be packaged in © me WEnner &
the can opener end placed in the main carton. - Four grids per carion wou
provide four men the means of cooking taree meals per deay. The disc sae
fuel tzdblet fits. neatly under & ration can and four tabletls (two fuvel un
could be packaged 'in this menner thus utilizing alreedy available space.
The INL Acetal Resin (Delrin) fuel tablet is non-toxic, does rnot sublimzie

- (vaporize), is unaffected by moisture, and is readily adaptabdle <o packeging
with food retioms. : ’

The current stendard Trioxane fuel cannot be packaged with food becaus
it does sublimate and could contaminate food. though it is packeged in
vaepor-proof overwrap, the smallest pinhole will allow leakage ard eventiual
loss of the fuel. This results in a limited shelf life for Trioxane, wiere-
as the IWL fuel tablet has an unlimited shelf life.

5. Description: . .

a. IML Fuel Tablet - The fuel tablet is an Acetal Resin (Delrin) wiich
~1s a thermoplzstic polymer manufacturad by the polymerization of formaldenryde.

The tablet weighs 1.0 ounce, and is 2 5/8 inches in diamster by 5/32 inches’
+<hick. Thne outside edge of the teblet is cut at a 459 angle, tapering to 2
thin flesh .0l0 inches thick for quick ignition with a match. The tablet
burns without a signature, namely, with & blue flame, is smokeless and odor-
less, leaves little or no residue, ettainsce Tlame temperaturs of 160C%F. , -

.

- | | . 2 : ‘ 3
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nd hes a heat of combustion of 8,000 BTU/LB.

nese upon buraing &nd must be con*ﬂ ed during the T2

bustion. Actual burning time varies butwegw 10 and 15 miruces, Geistelng
néiti

.
el 5800
Vot wind ConGiti

b. INL Crid - The grid is fabriceted fwom Cl 018/21020 mild stuel .08333
in. thick (20 ~are). Two sections comprise 2 unit, ezch 3 T/i8 irchez lonz
by X 5/16 incres wide and weighing 1 ounce per unit. 3Zach sgeulon is sger=
%icz) ani incorporates a slot which enables them to be jolned forilil &n g 39
Essentially, the grid is a "stand-off" separating the rovlon can suove i
the can of food or canteen cup. In adédition to supporiing these I1.8ns, i%
2lso ellows for secondary eair for comou soion of the fuel tadlet and &cte &=

& chirney to release the products of coub oustion.

¢. Ratiocn Can Stove - A B-1%&, B-2 or White-Breed Con is
esch Cozbat Ration Meal. This is normally the first can opew
in tne field (or sc repor »e&), end rmekes an excellent rikxes:
used &s such with the INL fuel unit, it is reccommended tiet
in the can aporoximately 1/2 inch above the botiom to prevern:
of melted fuel. These cen be punched with a knife cr b:yone
cen operer if aveileble. The number o; holes is not too cri
six to eight are suggested. .

6. Objectives The objectives of the evaluvation ar
the Zvel unit provides sufficient heat to raise waver
(175°F. minirum) suitable for reconstituting dehydrate

reals and ease of igniting end using the tablev and (2 el S
effectiveness of the grid end stove combiration urnder ’1eld oudiTicns anc

their acceptedility by troop units.

.

7. Support Recuirements: The personnel support requ uirements cen be fur-
nished by tne evaluating unit.

0

Tire Schedule: A 30-day time frame should be sufficient to accem 1isa
. the stated objectives.

(00]

9. Safelvy a"d Ceneral Precesutions: Acetal Resins burn with a pa_e 3lu
flere and are difficuit to see under normal deylight conditions. IT <re
user is not certain that the tablet is burning, he should not Touch the
teblet, but hold his hand two to three inches above the teblet. =

feel heat on his hend from.a burning tablet, but will not receive a oura.
Also, this tablet goces through e liquid bu_nlng phase and care sasuld be
exerciced not tc spill the licuid on ore's skin or clothing. I it'is
desired to put out’the burning tedlet,,smother with dirt or waler. Tnoe

burning licuid fuel will not spatier or react to water.

o= . % B
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satisfactory? Yes __No Comments

EVALUATOR'S CEECKLIST

NAE . RANX JOB %ITLE
UNII DATE
1. Are directions or instructions clear? Yes No If no, wpet

_chenges do you suggest?

2., Is the fuel tablet easily ignited? Yes Nec Ccmm=znts

3. Does the tablet heat water hot enough to reconstitute dehydrated

rations? Yes No Comnments

3

L. Were you able to heat "combet rations" satisfactorily? Yes No

Corments

-

5. Did you have eny problem using the grid with a ration can stove?

Yes . NO Comments

6. How rmany times did you use each grid?

7. I you used the canteen cup to heat water on the grid, did you find iz
. - J
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8. Under what type of weather conditions did you use the LWL tebiev

D

and srid on the ration can stove (rain, high wind, dxy, ete.)?

~ =

o

etisfactory under some or all of the corcitlonzt

<t
"~
(]
'3
w
ct
1234
(¢
H
W
o]
ok
n
1]

9. Do you consider the LWL fuel teblet end grid witah tre ratlon can

stove en sccepteble meens of heating rations? Yes No <« Comzaris
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SUGGESTED ''C'' RATION CAN STOVE

Cut holes in empty ''C'' Ration can
as shown in picture. Use bottle
opener, bayonet or knife. Bottom
holes must be approximately 1/2
inch above bottom of can because
the fuel tablet melts and is
burned as a liquid.

This photo shows method of heating
can of "C'" ration. Contents of ''C"
ration can may also be placed in
Canteen Cup, which is then placed
over stove. Be sure to stir food
contents in either case to prevent
burning.
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Method of heating water for dehydrated
rations or for beverage. Use 3/4
Canteen Cup water (12 oz) for de-
hydrated rations and 1/2 Canteen Cup
(8 oz) for beverage.

Assemble two fuel tablets as shown in
photo to form a fuel unit. Light the
thin edge with a match, preferably in
two places for quick ignition. Fuel
may be held in the hand when lighting
and then dropped into ''C'' ration can
or under windy conditions, place fuel
unit in can and light with match
through punched holes near bottom of
can.
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